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SPECIFICATION 

1. Invention 

Memory Access Control System 

2, Claims 

(1) A memory access control system in a data processing computer 
system utilizing a bi-directional common bus (3), which is 
characterized by having memory unit (2), which is connected to the 
common bus (3), divided into N number. 

Each of N number of the memory units (21-2N) equipped with a 
means (210) to set the transmission/ reception timing for reading or 
writing data by a command from the CPU (1), 

And a circuit (211) to set up an instruction to restrain an access to 
each of the N number of memory units (21-2N), making the system 
capable of accessing more than one memory units (21-2N), except those 
(21-2N) for which the access restraint is instructed, with the 
transmission/ reception timing set as above. 

(2) A memory unit access control system described in the claim (1) of the 
Invention (patent) which controls the computer system so that the 
data is consecutively transmitted N times with a data width of the 
above mentioned common bus (1), using a single command from the 
CPU (1), by setting the consecutive transmission/ reception timing at 



each of the circuits (210) which set the above mentioned 
transmission/ reception timing of the above-mentioned N units of the 
memory (21-2N). 

(3) A memory unit access control system described in the claim (1) of the 
Invention (patent), which characteristic is to control as desired the 
sequence of the data transferred to N units of memory devices (21* 
2N), which are transferred on the common bus (1), by a single 
command from the CPU, by setting the transmission/ reception 
timing as desired so that they do not compete with one another at 
each of the circuits (210) which set the above transmission/reception 
timing of the above-mentioned N units of the memory (21-2N). 

(4) A memory unit access control system described in the claim (1), (2), 
or (3), which characteristic is to control the computer system so that 
only those memory units (21-2N) for which the access restraining 
instruction has not been set up are accessed, using a single command 
from the CPU (1), by setting the above access restraining instruction 
in each of the circuits (211), at which the above access restraining 
instruction is set, of the above N number of memory units (21-2N) . 

3. Detailed Explanation of the Invention 
(Summary) 

In a data processing system using a bi-directional common bus, the memory 
device (storage system) connected to the common bus is divided into N 
units, each of which has a circuit which sets the timing of 
transmission/ reception of reading or writing data by a command from the 
CPU, and a circuit which sets an instruction to restrain an access to each of 
the N number of the memory unit, thus the system can access the N number 
of memory units, except those for which the access restraining instruction 
has been set at the circuit at which the access restraining instruction is set, 
vdth the transmission/reception timing set as above. 

[Area of Industrial Use] 

The Invention is related to a system which controls an access to more than 
one memory units which are connected to a common bus, in a data 
processing system utilizing a bi-directional common bus. 

The data bus ividth in a computer system of mid-size or smaller is usually 1- 
4 bytes. In a super large-size computer system, on the other hand, the data 
width is generally extended to 8 bytes. 

Therefore, a computer system, which is equipped with a bi-directional 
common bus is often used in a computer system of mid-size or smaller due 
to economic reasons, having the data width of 1-4 bytes as mentioned 
above. 

However, even in a mid-size or snialler computer system equipped with a bi- 
directional common bus, the data width of the data which is actually 
processed is often 8 byte or greater, and it is necessary to have an efficient 
data access for the data with a data width of 8 b3rtes or more. 



[Conventional Technology and the Problem to Solved by the Invention] 

Figure 3 explains a conventional memory access control system, while (a) 
shows an example of its configuration and (b) shows a motion time chart. 

In the event of the CPU 1 accessing and reading data, which data width 
surpasses that of the common bus 3, from the memory unit (MEM) 2, via bi- 
directional common bus 3, more than one access is necessary as the time 
chart in Figure (b) shows. 

If we assume the time to access MEM 2 as 4 t, the clock number necessary 
to transfer to the CPU 1 the data with a data width as that of the common 
bus 3 (M bit) N number of times would be 7N t, as the figure shows. When 
transferring the data with a data width surpassing that of the common bus 3, 
the transfer time is longer, thus generating a problem of greatly reducing the 
processing performance of the computer system. 

The objective of the Invention is to solve the above-mentioned problem in 
the conventional technology and to provide a method to speedily access the 
data which width surpasses that of the common bus in a computer isystem 
utilizing a common bus. 

[A Means to Solve the Problem] 

Figure 1 shows an example of the configuration of the memory unit access 
control system of the Invention. 

In the Invention, in the data processing system utilizing a bi-directional 
common bus 3, 

the MEM 2 connected to the common bus 3 is divided into N units, and 
Each of the N number of memory units (21-2N) are equipped with a means 
210 to set the reading or writing data transmission/ reception timing by a 
command from the CPU 1, and, 

A circuit 211 to set an instruction to restrain access to each of the N number 
of memory units (21-2N), and thus. 

The access is controlled so that, except those memory units (21-2N) for 
which the restraining instruction has been given from the Circuit 211, the 
memory units (21-2N) are accessed with the transmission/ reception timing, 
which was set as above. 

[Function] 

In other words, in the data processing computer system utilizing a bi- 
directional common bus, the Invention has an effect to make the data access 
efficient even in a computer system equipped with a bi-directional common 
bus which has a data width accessible by single access shorter than the data 
length to be accessed, by dividing the memory unit connected to the 
common bus into N number of units, by setting up at each of the N units of 
the memories a means to set the transmission/ reception timing for reading 
or writing data by a single command from the CPU, and a circuit to set up an 
instruction to restrain access to each of the memory units, thus letting the 
system access more than one memory imits, except those memory units for 
which the above described circuit sets an instruction to retrain the access to 



them, in accordance with the transmission/ reception timing set as above. 
[Example] 

The following figures show details of (Working) Examples of the Invention. 
The Figure 1 mentioned above shows an example of the configuration of the 
memory access control system of the Invention. Figure 2 shows an example 
of the memory unit access motion of the Invention in a time chart. The 
transmission/ reception timing setting circuit 210 and memory access 
retraining circuit 211 in Figure 1 are the necessary means to implement the 
Invention. In all figures same symbols mean the same objects. 

In the following section, the memory unit access control system of the 
Invention is explained by using Figure 2, while simultaneously referring to 
Figure 1. 

First, Figure 2 (a) explains the motion of reading N number of consecutive 
data from N number of memory units (21-2N). 

After the CPU 1 issues a specific command and sets a consecutive 
transmission timing which are not mutually competitive to the 
transmission/ reception timing setting circuit 210, which are generated at 
each of the N number of memory units (MEM 1 - MEM N: 21-2N), via common 
bus 3, when it issues a specific read command (1), vnth the next timing, the 
command is set at the command register 213 at each of the memory units 
(MEM 1- MEM N: 21-2N), for example, after the access time of the memory 
units (MEM 1- MEM N: 21-2N) (in this example 4t) (2), the M byte width data 
is sent to the common bus 3 in sequence, in accordance with the timing set 
by the transmission/reception timing setting Circuit 210 (3), and the CPU 1 
reads it. 

Then, as Figure 2 (b) shows, after the CPU 1 issues a specific command to set 
a desired transmission tinung which is neither mutually competitive nor 
consecutive at the transmission/ reception timing setting circuit 210, which 
is set up at each of the N number of memory units (MEM 1 - MEM N: 21-2N), 
via the Common Bus 3, when the CPU 1 issues a specific read command (1), 
in the following timing, the command is set at the command register 213 at 
each of the memory units (MEM 1-MEM N: 21-2N), for example, after the 
access time of the memory units (MEM 1-MEM N:21-2N) (4 t in this example) 
(2), the data with M byte width is sent to a desired common bus 3 in 
accordance with the timing shown in the figure, which is set at the 
transmission/ reception timing setting circuit 210 (3), and the CPU 1 reads 
it. 

Next, as Figure 2 (c) shows, the CPU 1 issues a specific command to set a 
desired transmission timing which is neither mutually competitive nor 
consecutive at the transmission/reception timing setting circuit 210, which 
is set up at each of the N number of memory units (MEM 1-MEM N: 21-2N), 
and then after setting a command to restrain the access to a memory unit at 
the memory access restraining circuit at the MEM 5-, for example, when the 
CPU 1 issues a specific read command (1), in the following timing, the 
command is set up at the command register at each of the memory units 
(MEM 1 - MEM N: 21-2N). Among those, oidy MEM 1 through MEM 4 (21-24) 
are activated and, for eicample, after the access time (4 t in this example) of 



the memoiy units (MEM 2- MEM N: 21-2N) (2), in accordance with the timing 
shown in the figure, which is set at the transmission/reception timing 
setting circuit 210, the data with M-byte width is sent to a desLd common 
l^^"^ ^""^ '''''' ' '^^^^ "° necessary dat^Tfor 

to tSs extmpS^' "^^^ ^ minimum percentage of the bus use (4 t 

Moreover, in the above example, as it was explained in the case of reading 
tne data writing on the memory units (MEM l-MEM N: 21.2N) would be 
operated in the same manner. ' °® 

In the Invention, in a data processing computer system utilizing a bi- 
directional common bus, the memory unit connected to the common bus is 
divided into N number of units, each of which is equipped with a circuit to 
set up the transmission/ reception timing of reading or writing data bv a 
command from the CPU. and a circuit to set an instruction to restrain access 
to the memory. Before accessing the memory units, consecutive 
transmission/reception timing, or desired and mutuaUy non-competitive 
transmission/reception timing, and an instruction to restrain access to 
specific memory units are set, when the CPU issues a read command for 
K^^^i^:*. command would be set at all the memory units (MEM l-MEM 
?1 * " *° common bus only from those memory 
wwi°\ restraining instruction has not been set, in accordant 

CPU reads command, and the 

[Effect of the Invention] 

As it was explained in detail as above, the memory access control system in 
the Invention divides the memory unit connected to a bi-directional 
common bus into N number of units in a data processing computer system 
utilizing a bi-directional common bus, and by setting up a means to set the 

Jhe CPU '^nH^""^*"!". """^^ '^^^"S " "^^^^ ^^^^ * command from 
the CPU, and a circmt to set an instruction to restrain access to each of the 
N number of memory units, at each of the N number of memory units, the 
system becomes capable of accessing more than one memory units, except 
those memory umts for which the access restraining instruction has been 
given by the above mentioned circuit, out of N number of memory units in 
accordance with the transmission/reception timing set as above. Therefore 
^J^fu'^r system having a bi-directional common bus with a data 

width of single access shorter than the data length to be accessed, the 
system can accompUsh an efficient data access to the memory units. 

4. A Simple Explanation of the Figures 

Figure 1 shows an example of the configuration (construction) of the 
memory access control system of the Invention. 

Figure 2 shows a time chart describing an example of the memory access 
motion of the Invention. 

Figure 3 explains a conventional memory access control system. 
In the figures, 

1 is the Central Processing Unit (CPU) and 2 is a Memory Unit (MEM). 



21-2N are Memory Units (MEM 1-MEM N). 

210 is a circuit to set the transmission/ reception timing. 

211 is a memory access restraining circuit. 
213 is a command register. 

(l)-(3) are access motions. 

Agent: Teiichi Igeta, Patent Attorney 
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